With the diversification of distribution facilities, existing distributed generation can be subdivided into Microgrids, which are smaller units for application. These Microgrids, subdivided as such and connected to distribution systems, should operate under driving plans that will ensure their economic efficiency and, accordingly, the configuration of those distribution systems that include Microgrids should also be changed.
Introduction
In modern societies, power consumption is increasing and the types of power consumed in distribution systems are being diversified. With the diversification of distribution systems, distributed generators used in existing systems can be subdivided into smaller units, or microgrids [1] . With the spread of such subdivided power supply systems, existing distribution systems take the form of bilateral as opposed to unilateral flow, and they can be supplied with power from distributed generators rather than from KEPCO to resell unused power to KEPCO.
Accordingly, a microgrid connected to a distribution system should be operated according to an economically efficient operation plan, and the structure of the distribution system should also be changed.
In order to determine the economic efficiency of distributed generators running connected to a distribution system, the present study calculated the capacity of a microgrid operable economically using the Monte Carlo method, a probability method, in consideration of the generation costs and reverse selling costs of a microgrid operated in connection to the distribution system, and designed a distribution system based on the capacity found.
Economic Operation of DG

Microgrid
With the introduction of small-size distributed generators and planned control, it is possible to control a power system network that can generate enough power to be operable separately from the main power system network, and part of a power system network with such capacity is called a microgrid [2] .
Microgrids include solar power generators, wind turbine generators, fuel cells, micro-turbines, and cogeneration. In order to achieve meaningful results from microgrids, an evaluation of the economic efficiency of microgrids is needed as well as an introduction of criteria for accurate evaluation. In order to evaluate the economic efficiency of a microgrid, the present study calculated the economical generation capacity of a microgrid through a proposed simulation based on the power generation costs of solar power generation, wind turbine generation and fuel cells. The restructuring of distribution systems based on the calculation results are proposed.
Monte Carlo Technique
The Monte Carlo technique, a simulation method, is used to find the probable distribution of a number to be obtained through statistics from repeatable experiments. This method is useful for finding an approximate solution using random numbers for problems that are hard or impossible to solve analytically or numerically using numeric equations or functions [3] . An advantage of the Monte Carlo technique is its ease of application. To find the accurate target value, an appropriate algorithm should be developed based on extensive background knowledge including various mathematical formulae. However, the Monte Carlo technique can find a relatively accurate value through simulation without such procedures. On the other hand, one disadvantage of this method is that the result is meaningless if the probability distribution of the input values and the range of mathematical modeling are not correct. Because the distribution of random numbers has a significant effect on the result of analysis, the random number generation function should be formulated properly according to the required range and distribution of random numbers.
Simulation Data
The Monte Carlo simulation is a probability
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In this study, a probability distribution as in Table  1 was calculated based on IEEE RTS daily load data, and the load was determined in proportion to the system to which the simulation was applied. Table 2 .3 below shows data for measuring the economic profits of the simulation, which are the electric charge and power generation costs of the Korea Electric Power Corporation and Korea Energy Management Corporation. The simulated system to calculate the economical generation capacity and to design the optimal structure based on the capacity is a RBTS 2-bus system, which was provided for testing the reliability of distribution system and the peak load, which is 20[MW]. In this paper, the distribution system was built by adding four distributed generators to tow existing RBTS buses, and a given load was used as the peak capacity of each load. The entire system was largely divided into four areas, and the existing two RBTS buses were modified and applied [5] [6] . Each area was again divided as residential area, commercial area, and large-scale industrial area, and the distributed generators applied to each area were wind turbine generation, solar power generation, and fuel cell. The length of distribution line and line load were not considered. The peak load and distributed generation capacity of each area are as in the table below. Fig. 2 In order to calculate the generation capacity that maximizes the economic profit in each distributed generator, a Monte Carlo simulation was performed by generating random numbers and calculating probability distribution using a representative Excel spreadsheet and by applying the various simulation data mentioned in the previous chapter. The input data of the simulation were generation cost and sales cost calculated from the data of the Korea Electric Power Corporation and Korea Energy Management Corporation, while probability distribution according to capacity was obtained from daily load. The simulation was repeated five times using 5000 random numbers, and the generation of maximum profit was calculated using the mean values. Fig. 3 is a flowchart of the Monte Carlo simulation in this paper. 
Optimal Configuration of Distribution System
Based on the simulation data and daily load of each distributed generator and through the Monte Carlo simulation, the economic generation capacity of each distributed generator was calculated for the capacity that produces the maximum profit. According to Fig. 8 below, the load of each load point could be met when the modified RBTS 2-bus system was operated at the economic generation capacity. The range that does not cause problems to the entire system is as in Fig. 8 . 
Conclusion
This study suggested a method for calculating generation that produces the maximum profit in distributed generation using a Monte Carlo simulation, which can find approximate values faster than numerical methods, and designed an optimal structure for a distribution system based on the capacity producing the maximum profit. By implementing a Monte Carlo simulation, an economically optimal structure of existing distribution systems with distributed generators and economical distributed generation plans can be suggested. The characteristic data and reliability indexes of distribution lines may be used as basic data of a
